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Abstract (Basic): EP 533144 A 

The copolymer contians a 3-hydroxy butyrate (3HB) and a 3-hydroxy 
hexanoate (3HHx)-uni ts . 

The prepn. involves culturing Aeromonas caviae using a fatty acid 
as a carbon source. 

Pref. the copolymer may contain as a third componet: 4 
hydroxybutyrate (4HB) -0-CH2-CH2-CH2-C(l)- , 3 hydroxyval erate (3HV) , 
and/or 3-hydroxypropionate (3HP) -0-CH2-CH2-C(0)- . 

The prepn. is by the microorganism Aeromonas caviae and pref. the 
Fa- 440 strain of Aeromonas caviae (FERM BP 3432). 

The naturally occurring oil or fat is corn-, soybean, safflower-, 
sunflower-, olive-, coconut, palm-, rapeseed, fish- or whale-oil, lard 
and/or beef tallow. 

USE/ADVANTAGE - Rigid elastic plastics are obtd. by selecting 
copolymer components and adjusting their compsn. A novel copolymer 
polyester is produced which undergoes microbial degradation in nattural 
environments, e.g. soil, rivers, and seas. The microorganisms involved 
use inexpensive starting materials. 
Dwg. 0/3 

Abstract (Equivalent): US 5292860 A 

A copolymer consists of (A) pref. 50-98 mol .%, recurring units of 
3-OH-butyrate -0-CH(CH3)-CH2-C(0)- and (B) pref. 50-2 mol .%, 
3-OH-hexanoate units -0-ch(ch2-ch2-ch3)-ch2-c(0)- . 

The copolymer can contain as 3rd and opt. 4th constituent recurring 
units of a 4-OH-butyrate -0-CH2-CH2-C(0)- , a 3-OH-val erate 
-0-CH-(CH2-CH3)-CH2-C(0)- or a 3-OH-propionate -0-CH2-CH2-C(0)- . The 
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copolymer is produced by culturing a microorganism of genus Aeromonas, 
esp. Aeromonas caviae, in a culture medium under limitation of 
nutrients other than C sources and using as C source a fatty acid 
contg. an even number of at least 6 C or its lower alcohol ester or a 
naturally occurring oil or fat. 

USE/ADVANTAGE - Used as biodegradable polymer. The polymer can be 
readily produced and is not too hard or brittle. It is readily degraded 
in the soil, rivers and seas. 
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ft£AM*5£fctf*TT**. 
[0 0 2 9] £CD<£5£#^W££V>T«, 7Xntt 
XK©*£W©»«ftfOTLTC 3 -Cs XLXyh^S 

&*©a*o#»'&#:ft*ifr&j*'rs2:t3jJT!#* 0 s 

ft©^^ C4 -Ce XL->y h<D*»'&#ft*'&J*f 
5ffttlT, DHXtl'JW-^A^S^nT 
^£ (Int. J. Biol. Macromol. , 1 9 8 9, JUL, 4 
9) a BP*, 7x-7-6«MS2-lO0^> 
■ ftK*jBi:LT#UXX'5 t ;Vft»»'&JSLfcJB*ft* 

slt^s^ ^ni:intf#uxxr;nic 4 , 

Ce , Ce XXyh©*I^*oL TXD^r^X 

(c< +c 6 ) jjt^tcs j«»ftaffiic«*Tfr*ttK 

ft^bW&K 
[0 0 3 0] *fc, 6 C 8 X-^hW^ 

n^cO, ^Dh°^>K^6 1 0 0%CDCs XZ^# 
&n*ft£, 7xn€tXIt^<S/i5^*x 
XAft^bT^££5T&£c D FXtfU^A ■ 

£WU ^#UxXr;l/Mt5^t^f), ^©SJ* 
»7xn^xJRfl!)«*j8-Kfliffi8^J:6*Vi±5K 
Efrft£o fflft, 7xn*^xJHfl!)«*ft39J*«BJ»B 
©fl-fcflSfcflEoT, Ci , Ce axy h©2j6fi»ft-& 

fc:, P HX KU !>A • W*UXXf** 

tot, #uxx?;Ko^j*a**s##fc/hs<, » 

0. 5g dry cell/U !V h;I/(7)«#:ft#§©lC 1 0 Bffl 

5o ^n^u 7xp^txH0»»ffMW^ 

fr^4fL#UXXfiVMt^©t, 2 Og dry cell 
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(8) 



5-93049 



13 

[0 0 3 1] *»Mfl!>«***fflViT#UXXxA'*58 

ft**!*. 10 
[0 0 3 2] lRiB«*CD*Jt*i»frS 

Bf!Bfc*v»T«r&teK*«*aj*T#yxXT-^SII» 

#*-rs- for, £©2aB©#*ftfwaBT?» 

0, 2RBte*ViTtt**6n*K*JKtt#UXX'r^ 

x^ W KH2 PO4 

S*SfcWI8$n5*t, roi^coc k 2 HPO4 

/NJfcB7K±3J«*ff*l/<, S*«£in*&<Tt>#y MgS0 4 

XXT)V(Dmm\Z*im7!&Z>o C/Nifctfi7«kD/.M&^ Tween 

iR3R»tt*ff©«ii©&86<ox*;^-«;Wffl, B# «*: 

So £fc, E©2«B<Di&**#£LTKi, ItpH6 
-8, fij£2 5~3 S^»0. 5-2vvm, 
lffl2 4~4 8hrT^o 

[0033] ss»^anfc*a-&fr©Mff^6©iiiJR 

ttttMPtu s^k. ^afi^Dittm am 
§2 *W>»*K* 



24 



[0 0 3 4] 

ft: I*. 

7XO€tX'^tfXFA-440ft (IKXflHHFJB 
3 4 3 2^) ftHTfc«i-#«ftffl^T3 4 8P# 
rafi»«atl>&, IP^> jfc©««tt6)E*6ft:St)©fc* 
SMTiilUyh^iL (PH7. 0) % «%&MS 



-T-xhx+x 

KH 2 PO4 
K 2 HP04 
MgS04 ■ 7H 2 O 

[0035] ««»m *tf 



5g 
5g 
2g 

0. 5g 

1. 5g 
0. 1 g 



3ot, 2 4Wfiisst^ bps* 

^Sft:^t>©fc*§aPAT^»l U v V)Vth (pH 
7. 0) , *»£»Rl/fc„ 



7H 2 o 
8 5 



2 5. 
1. 
1. 
0. 
0. 



4g 
5g 
5 g 
2 5 g 
5g 



o«a»jtT#uxxx;i'ftflaiiiriKL&. »sn&# 

'jXXfMJIlittTTlOO^ 14 0W#/y 

tt*ft*2fc3RL&. 
[0 0 3 6] 
«2] 









m) m 


t (g/'J 






1.5 


2. 8 


8. 5 


17. 2 


2 5. 2 




0 


0 


0 


0 


0 


c« 


73 


77 


81 


84 


85 


C 5 


0 


0 


0 


0 


0 


Ce 


27 


23 


19 


16 


15 


Ci 


0 


0 


0 


0 


0 


Cs 


0 


0 


0 


0 


0 
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[0037] *u«t>M%m-<DfcmM£vrcM&, s 

HB (C 4 ) : 3HHx (Ce ) =85: 1 5 CO 2 Jjtfj 

[0 0 3 8] mMM2 
*l"t>9t9ti&&l. 5, 2. 8, 8. 5, 17. 2g 

[0 0 3 9] SIJS0J3 

;WHD7^70L- 3 3 8«cSfflK 
R*«4:LT*U-y*-f^ft2. 8, 8. 5, 17. 
2, 2 5. 4g/Uy h^i:LT*ll«2trai;iakft 

3 HB : 3HHx = 90~92 : 10-8 
(C4 ) (Ce ) 

[0040] mm&H 

SimmtlsTB -b Hn + ^^n^tSfflt^Hft 
H««3i:ratt0ll»&ff35:-3fco ^©<6S, 3H 
B : 3HHx-5 1 : 4 9 ©2jS#*<B#a-&#:;Wfl£ 

[0041] $mms 

H«©^*Sff^ofc H **<&JI6S, 3 HB : 3HP = 4 

[0042] mmme 

mtk^ftte-oftc 3HB:3HV=2:98 
tteSUbJuEP (3 H V) ^'JY-HII^'JT 

[0043] mmm7 

#!3iRW©3l»Stftto3t. 3 HB : 4H 

B=7 5 : 2 5©2Jft»3R©ftM-&*WJ#6n&. 

[0044] mmms 

*«W3tH«©Sl»*tfao&, 3 HB : 

3HHx=8 5 : 1 5 © 2 j£#*0#»£#*S#Sft 

[0 0 4 5] ^JSM9 



(9) #68^5-9 3 0 4 9 

IS 

tt, **«3fcR«©*B£fTfcofc. 3H 
B(C 4 ) : 3HV(Cs ) : 3HHx(Ce ) =44:4 
8 : 8*5&*3J5fe»*0*a^#36«»6nfc. 
[0 0 4 6] *JfiW 1 0 
**«ilyT*U-^-f^4. 1g,SIll. 7g 

sfflv^a^tt, iaifl3 2:nit«>3iaiftffft?&. * 

CDfSIL 3HB(C 4 ) : 3HV(C 5 ) : 3HHx(Ce ) 
= 8 0. 2:11. 2:8. 6#>&&£ 3f&ft%<D&n 

io $mm*>nit. 
[0047] mum 1 1 

K*«tUT*U-^*-f;k3. lg, 

S&K0. 6 9gS)iMHWt m43£R*®%* 

Sff&o&c 3 HB : 4 HB : 3HHx = 8 

4. 4:7. 7:7. 9 S&* 3 

[0 0 4 8] 2 

K*«ibT*U-^-f^0. 3lg, tfKO. l 

^ ^««3tB«O^Sff^ofc 0 *<0iB*, 3 HB : 
4HB : 3HV : 3 HHx= 7 9. 7:8. 1:5. 
4:6. 8*^&5 4«M«l^<Wlft5hfc. 
[0 0 4 9] 

(1) XikL5&&mmim&m\z&vTfflR2ftTK 

Hfc fiSSM6&£jgftLTC 3 -C 6 ^yhS^W 
S^<h^T^, Ce a-yM?»53HHxtt3HVJ: 

Dfe^5 1 l/>S^lfi^^CDTPl^tt^<, 

#^T^tg^^*-r^o £fcC 3 any hT?*5 3IIP 
^^ltlI^3HHx (Ce tt, £*&IC 
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(10) #68^5 - 9 3 0 4 9 



[SfflH] ¥^4^1 IS 1 00 
ffiBtfftlEl] 

mmmmftft] 0035 

[0 0 3 5] **»7», **^aX&S*5MKLT 

t> 3 01c, 2 4Rmsn**L£. w** 
ja#sa**<mc*£jn*T£*i uywvtL (ph 

7.0), JgaSSIMLfc. 

tK>i 2 5. 4 g 

KH2 P0 4 1. 5 g 

K 2 HPO4 1. 5 g 

MgS0 4 • 7H 2 0 0. 2 5 g 

Twe e n 8 5 0. 5 g 

iJXXTMWtffiTTlOOt, 

^/T-ftS^^XX^tLT*^ 

tf^U-jgX^DVhy^7ttHP 5 8 9 0 I I (He 
wlett Packar d jhg) feffl^Tff ofc. fl& 

tf^U-^7^ADB-5 Cfr^APfrgO. 2 5mm, j 

mmmo. 2 bum, ^^§3 0m) ^g>^ 0 

ffi6_0jC, 3 ft, #^Sffi8t:/ft, 5ft&fl£2 4 0 
•C, 3ft<P&<refTr3fc, HU33-bl*P^/l|glS» 

No. 1 : 

No. 2 : 3 -MYu*ri/ttV— V 
No. 3 : 3-fc:h*P4^>A*Ul— N 



No. 4:3-hFn^yA^7X-h 
No. 5 : 

No. 6 : S-biFP^yT^J/X-h 

W2*K No. 1&3 -fc FP+v^V-H^ffS 

h°-^£, No. 2tt 3-hHP^>^»yx-ht: 

w effect 3 ^»wiTff6nft^ux7f^B3 

HB (3-bFP^fl/-h) £3HHx (3-fc 

Lfc. H 3 tt^U < 1 Tasnft^'JXXf^ 
1 3 C-NMR (7 5MHZ) <Dtiffit&%:7*$>%ifi* £ 
(DtSSkft g> E (PsS U XXtJW 3HB£3HHxcD2 

£ ft 3 jfctt^tt-e ft & e ffaaga nrco 

[#«HtIE2] 

[01] Hltt, S-fcHD+S/JBIWiflD^^XX 

1 3 C-NMR (7 5MHz) ©«p«T*g*^LfcH-e 

[#«MiiE3] 
[ffljEtf*ttl«] BUB 

mie^s] mm 
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(11) 
ran 



#BS¥5-9 3 0 4 9 



IF 



ir 



r 



1:116 

6. 399 
N..3 
8. 519 
M..4 



[H2] 



"3t * -B39 



4.326 
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(12) 



®ffli¥ 5-9 3 0 4 9 



[03] 





-OK 



X 

\ 

o 

! 



x 

S3 

TO 



O— CJPQ 



mo— ODD 

i 

o 



CO 



I 
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